Acute disseminated encephalomyelitis (ADEM) is an acute demyelinating disorder of the central nervous system, and is characterised by multifocal white matter involvement. Diffuse neurological signs along with multifocal lesions in brain and spinal cord characterise the disease. Possibly, a T cell mediated autoimmune response to myelin basic protein, triggered by an infection or vaccination, underlies its pathogenesis. ADEM is a monophasic illness with favourable long term prognosis. The differentiation of ADEM from a first attack of multiple sclerosis has prognostic and therapeutic implications; this distinction is often difficult. Most patients with ADEM improve with methylprednisolone. If that fails immunoglobulins, plasmapheresis, or cytotoxic drugs can be given. Recent literature suggests that a significant proportion of patients with ADEM will later develop multiple sclerosis; however, follow up experience from developing countries does not support this view. A cute disseminated encephalomyelitis (ADEM) is an acute widespread demyelinating condition, which principally affects brain and spinal cord (box 1). It usually follows an infection or vaccination. The disease is characterised by multifocal white matter lesions on neuroimaging. ADEM is a monophasic disease. Uncommonly ADEM can relapse frequently. If these relapses are thought to represent part of the same acute monophasic illness, the term multiphasic ADEM is used. Any recurrences beyond the first few months of initial clinical illness suggest the presence of a chronic immune process and a diagnosis of multiple sclerosis should be considered. Devic's disease or neuromyelitis optica is characterised by simultaneous attacks of optic neuritis and myelitis with no evidence of involvement of other parts of the central nervous system. Precisely what relationship these distinct entities have with each other is a subject of intense controversy. In the recent past a lot of new information about ADEM and its association with other demyelinating disorders has been made available. In this article all this information will be reviewed.
EPIDEMIOLOGY
The exact incidence of ADEM is not known. In the past ADEM commonly followed common childhood infections (like measles, smallpox, and chickenpox) and was associated with significant mortality and morbidity. Because of significant advances in infectious disease control ADEM in developed countries is now seen most frequently after non-specific upper respiratory tract infections and the aetiological agent remains unknown. In a recent study by Murthy et al, despite vigorous attempts to identify microbial pathogens in 18 patients, only one patient had Epstein-Barr virus isolated as the definite microbial cause of ADEM. Of the other two patients with rotavirus disease, in one patient infection was considered as possibly associated with ADEM. Failure to identify a viral agent suggests that the inciting agents are unusual or cannot be recovered by standard laboratory procedures. 1 In developing and poor countries, because of poor implementation of immunisation programmes, measles and other viral infections are still widely prevalent and account for frequent occurrences of postinfectious demyelinating diseases. ADEM in developing countries is much more frequent than reported. 2 In the past it had been observed that ADEM occurred in one out of 1000 measles infections. ADEM was relatively uncommon after varicella infection and the incidence that had been reported was about one per 10 000 patients. The incidence of ADEM after rubella infection was approximately one per 500 infections. Mortality and major neurological sequelae of ADEM after varicella and rubella infections were much lower in comparison with ADEM after measles infection. ADEM found after measles was associated with mortality rates as high as 25% and 25%-40% of survivors were left with permanent neurological sequelae. [3] [4] [5] The main bacterial infection, which has been implicated with the occurrence of ADEM, is mycoplasma. Other viral and bacterial infections that have been implicated with ADEM are listed in box 2.
Another common variant of ADEM is that which follows vaccination (postimmunisation encephalomyelitis). This form is clinically indistinguishable from the postinfectious variety except the former more often involves the peripheral nervous system. When rabies vaccine was generated from virus grown in rabbit brain, the rate of neurological complications was estimated to be as high as one in 400 vaccinations. The reported incidence of neuroparalytic complications with the Semple type of antirabies vaccine varied between one per 600 to one per 1575 vaccinations. Such complications are now rare as non-neural tissue based vaccines are being used. An incidence rate of one per 25 000 vaccinations occurred with duck embryo antirabies vaccine, a preparation containing minimal amount of neural tissue. Introduction of the non-neural human diploid cell vaccine has virtually eliminated neuroparalytic complications of rabies vaccinations. [6] [7] [8] [9] [10] [11] When smallpox vaccination was a part of a universal immunisation programme, encephalomyelitis followed one in 4000 vaccinations. Currently, postimmunisation encephalomyelitis is most commonly associated with measles, mumps, and rubella vaccinations. The incidence is 1-2 per million for live measles vaccine immunisations, which is significantly lower than that for postinfectious encephalomyelitis from measles itself. The risk of occurrence of ADEM is 20 times lower after vaccination than ADEM after natural measles virus infection. 2 12 13 
PATHOLOGY AND PATHOGENESIS
The hallmark of the pathological findings of postinfectious encephalomyelitis is areas of perivenous demyelination and infiltration of lymphocytes and macrophages. Other changes include hyperaemia, endothelial swelling, and vessel wall invasion by inflammatory cells, perivascular oedema, and haemorrhage. These changes are present in the small blood vessels of both white and grey matter. As the lesions become older, the macrophages increase and lymphocytes decrease in number. At a late stage of disease foci of fibrillary fibrosis can also be seen in adjacent brain tissue. Although postinfectious encephalomyelitis typically involves the white matter, lesions in grey matter have also been seen. Basal ganglia, thalamus, and even cortical grey matter may be involved. 14 15 The pathological findings described in ADEM are very similar to experimental allergic encephalomyelitis (EAE). EAE is an autoimmune encephalomyelitis that can be induced experimentally in susceptible animals by exposing them to a myelin antigen such as myelin basic protein, proteolipid protein, and myelin oligodendrocyte glycoprotein. In complete Freund's adjuvant these myelin antigens can produce a diffuse white matter encephalomyelitis. Myelin basic protein and proteolipid protein are the most encephilitogenic. The existing evidence suggests that ADEM results from a transient autoimmune response against myelin or other autoantigens, possibly, via molecular mimicry or by non-specific activation of an autoreactive T cell clone. Peptides from microbial proteins that have sufficient structural similarity with the host's self peptides can activate autoreactive T cells; this mechanism is referred to as molecular mimicry. EAE, in the Theiler's murine encephalomyelitis model, is initiated by CD4+ T helper cells by infiltrating the central nervous system and subsequently recruiting additional lymphocytes and mononuclear cells to cross the blood-brain barrier, resulting in inflammation and demyelination. CD8+ T cells have also been implicated in a secondary autoimmune response. [16] [17] [18] [19] Disease can be transferred to susceptible mice by injection of T cells that recognise myelin-associated protein. Semple antirabies vaccine contains a fair amount of neural antigens that can excite a cross reactive T cell response. 20 Probably genetic susceptibility explains why encephalomyelitic complications develop in only a small minority of patients who have received rabies vaccine prepared from rabbit brain, or have had measles. Of the many candidate polymorphic major histocompatibility complex (MHC) and non-MHC genes, which contribute to disease susceptibility, including those which encode for effector (cytokines and chemokines) or receptor molecules within the immune system, human leucocyte antigen class II genes have the most significant influence.
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Acute haemorrhagic leucoencephalitis is a more severe and frequently fatal hyperacute variant of ADEM. The pathological features of acute haemorrhagic leucoencephalitis are similar to that of hyperacute experimental allergic encephalomyelitis (HEAE). The most important distinguishing feature of acute haemorrhagic leucoencephalitis and HEAE (from ADEM and EAE respectively) is necrotising vasculitis of venules. Perivascular infiltrates consist mainly of polymorphonuclear cells. Perivascular haemorrhages are also common (table 1). Genetic susceptibility is possibly responsible for determining the occurrence of a particular type of encephalomyelitic variant. [22] [23] [24] The exact molecular mechanisms that cause the death of oligodendrocytes in ADEM and its other variants are not known. Possibly, a complex interplay among cytokines, chemokines, and adhesion molecules is responsible for the cellular events of inflammatory encephalomyelitis. For example, tumour necrosis factor-alpha is considered an important factor in the pathogenesis of EAE. 25 It has been suggested that upregulation of Fas ligand (FasL) on autoreactive infiltrating T cells together with upregulation of Fas on resident cells in the target organ may lead to direct tissue destruction by an apoptotic pathway. 26 Active nitrogen species are overproduced in EAE and nitric oxide has been shown to mediate the death of oligodendrocytes. 27 In other suggested mechanisms, free oxygen radicals have been implicated in the death of premature oligodendrocytes. 28 Excitotoxicity could also be involved in the pathogenesis of demyelinating disorders. 29 
Box 1: Acute disseminated encephalomyelitis and related disorders
Acute disseminated encephalomyelitis
Acute haemorrhagic leucoencephalitis Restricted form of acute, inflammatory demyelinating diseases
• Transverse myelitis.
• Optic neuritis.
• Cerebellitis.
• Brain stem encephalitis.
Multiphasic form of acute disseminated encephalomyelitis and multiple sclerosis • Mumps.
• Influenza A or B.
• Hepatitis A or B.
• Herpes simplex.
• Human herpes virus E.
• Varicella, rubella.
• Epstein-Barr virus.
• Cytomegalovirus.
• HIV.
Others
• Mycoplasma pneumoniae.
• Chlamydia.
• Legionella.
• Campylobacter.
• Streptococcus.
B. Vaccines
• Rabies.
• Diphtheria, tetanus, pertussis.
• Smallpox.
• Measles.
• Japanese B encephalitis.
• Polio.
• Hepatitis B.
• Influenza.
CLINICAL FEATURES
Systemic symptoms like fever, malaise, myalgias, headache, nausea, and vomiting often precede the neurological symptoms of ADEM. These systemic symptoms begin 4-21 days after the inciting event. The hallmark of clinical features of ADEM is the development of a focal or multifocal neurological disorder. The onset of the central nervous system disorder is rapid with peak dysfunction in several days. Initial clinical features include encephalopathy ranging from lethargy to coma, and focal and multifocal neurological signs like hemiparesis, cranial nerve palsies, and paraparesis. Other commonly reported findings include meningismus, ataxia, and varied movement disorders. Seizure may occur in severe cases, especially in the acute haemorrhagic form of ADEM. Optic neuritis is often bilateral and transverse myelopathy is often complete. 5 30-34 Recovery can begin within days; on occasion complete resolution is noted within a few days, but more frequently occurs over the course of weeks or months. The mortality varies between 10% and 30%, with complete recovery in 50%. Poor prognosis is correlated with severity and abruptness of onset of the clinical syndrome. In the case series after rabies vaccine, a mortality of 18% was recorded. After a mean follow up of 17 months, 68% of the survivors had completely recovered, and 32% had partially recovered, most with minimal deficits. In three patients in this series, a relapse of neurological deficit occurred during the recovery period. None of the patients experienced relapse once complete recovery had occurred. 6 Measles virus associated ADEM may carry a worse prognosis than vaccine associated disease. However, with introduction of effective vaccination strategies and decline of measles, death is rare.
Young adults and children are most commonly affected, Schwarz et al recently reported a follow up study of 40 adult patients and noted that the rate of prior infection was lower. 31 Most adult patients present clinically in a fashion similar to that of children, except that there is a relatively infrequent occurrence of headache, fever and meningismus, and a higher frequency of sensory deficits. Optic neuritis is also infrequent in adult ADEM. 31 
LABORATORY FEATURES
Cerebrospinal fluid Cerebrospinal fluid may be normal but frequently it shows some changes. Typical cerebrospinal fluid changes include increased pressure, lymphocytic pleocytosis (as much as 1000/ mm 3 , sometimes polymorphonuclear leucocytosis initially), and raised protein (usually <1.0 mg/l). The cerebrospinal fluid may contain increased amounts of gammaglobulin and IgG and raised levels of myelin basic protein. Glucose content is usually normal. Rarely, in cerebrospinal fluid oligoclonal band of IgG may be demonstrated. Production of intrathecal oligoclonal IgG almost ceases as the patient improves. 2 22 24 Electroencephalography Electroencephalographic abnormalities are common but are usually non-specific. At times, specific electroencephalographic pictures like spindle coma pattern and alternating pattern have been described. Because of low sensitivity and specificity, electrophysiological studies are not routinely used to diagnose ADEM. Hollinger et al recently reported a series of 10 patients; magnetic resonance imaging (MRI) and cerebrospinal fluid findings were normal in five out of 10 patients and were only mildly abnormal in the remaining five patients. Interestingly, electroencephalography was abnormal in seven out of eight patients in whom it was performed. Abnormal electroencephalographic findings varied greatly and ranged from signs of increased sleepiness, mild generalised slowing, to severe generalised slowing with infrequent focal slowing and epileptiform discharges. Severe findings were recorded in three patients in whom electroencephalographic findings correlated fairly well with severity and the course of the clinical syndrome. In two young women, with initial suspicion of a psychiatric disease, electroencephalograms were helpful to prove the organic nature of unconsciousness. 35 Neuroimaging Neuroimaging is extremely valuable in establishing the diagnosis of ADEM. Computed tomography is generally normal at onset and usually becomes abnormal 5-14 days later. The typical computed tomographic appearance is that of low attenuation, multifocal lesions in the subcortical white matter. At times, constant enhancement of the lesions has been reported. 36 Demyelinating lesions of ADEM are better visualised by MRI. These demyelinating lesions of ADEM usually exhibit no mass effect and can be seen scattered throughout the white matter of the posterior fossa and cerebral hemispheres (figs 1 and 2). Involvement of the cerebellum and brainstem is more common in children. Characteristic lesions seen on MRI appear as patchy areas of increased signal intensity on conventional T2-weighted images and on fluid attenuated inversion recovery sequence (FLAIR). Few MRI lesions may enhance after gadolinium administration. Extensive perifocal oedema may be seen. Though white matter involvement predominates grey matter can also be affected, particularly basal ganglion, thalami, and brainstem. Tumour-like lesions have also been reported in a few patients. In order to qualify as ADEM, lesions on MRI should be of the same age and no new lesion should appear on central nervous system imaging studies after the initial clinical attack. The corpus callosum is usually not involved in ADEM; infrequently its involvement has been reported, suggesting extensive lesion load. Corpus callosum involvement is more characteristic of multiple sclerosis. Thalamic involvement is exceedingly rare in multiple sclerosis but may be seen in 40% patients of ADEM, making this finding a potentially useful discriminator.
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DIFFERENTIAL DIAGNOSIS
The diagnosis is considered straightforward when ADEM occurs after an exanthem or immunisation. A clear cut latent period between systemic symptoms and neurological illness favours ADEM along with the typical pattern of diffuse and multifocal involvement of both the central nervous system and peripheral nervous system and the characteristic MRI appearance. The most important issue associated with the diagnosis of ADEM is-can this disorder be diagnosed with certainty and differentiated from the initial manifestation of multiple sclerosis? [42] [43] [44] Schwarz et al, in a cohort of 40 patients who were initially diagnosed as having ADEM, noted that 35% developed clinically definite multiple sclerosis (Poser's criteria) over a mean observation period of 38 months. 31 Schwarz et al look at possible discriminating clinical features but fail to identify any exclusive feature characteristic of either condition. Similarly, cerebrospinal fluid findings are not distinctive enough to allow differentiation between ADEM and multiple sclerosis in a single patient. Even MRI studies were not able to differentiate ADEM from multiple sclerosis. Approximately, 50% of the patients with ADEM had MRI features that were suggestive of multiple sclerosis. 31 In general, adult patients with ADEM tend to present with a more acute, widespread central nervous system disturbance, causing loss of consciousness and multifocal signs. Fever, loss of consciousness, and meningism are infrequently observed but are highly suggestive of ADEM because these symptoms are rare in multiple sclerosis. Hynson et al also noted a similar problem of differentiation between an initial attack of multiple sclerosis with ADEM, in children. These authors suggest that a viral prodrome, early onset ataxia, high lesion load on MRI, involvement of the deep cortical grey matter, and absence of oligoclonal bands are more indicative of ADEM. 34 Now, it is believed that distinguishing multiple sclerosis from ADEM on single MRI examination is virtually impossible. Serial studies performed at least six months apart may prove more helpful. The findings of new lesions are highly suggestive of multiple sclerosis. In ADEM, new lesions should not appear unless a clinical relapse has occurred. 5 Gadolinium enhanced MRI can also help to distinguish these two demyelinating disorders as a mixture of enhancing and non-enhancing lesions implies the temporal dissemination of multiple sclerosis. It is not clear whether "relapsing ADEM" exists as a separate entity from relapsing-remitting multiple sclerosis. One should be cautious in making the diagnosis, and should refer established criteria for the diagnosis of multiple sclerosis. The newly revised diagnostic criteria for multiple sclerosis allow the diagnosis of to be made after one attack if stringent MRI criteria are met. These criteria also emphasise that in monophasic demyelinating disease such as ADEM a diagnosis of multiple sclerosis should be withheld unless new symptoms and signs or imaging abnormalities appear more than three months after clinical onset. 42 44 45 Although ADEM is typically a disseminated process in the central nervous system, often with impaired sensorium, a few cases are dominated by spinal pathology (fig 3) . Neuromyelitis optica (Devic's disease), sometimes caused by ADEM or systemic lupus erythematosus, may create diagnostic problems. Although stroke is the most common central nervous system feature in antiphospholipid syndrome, transverse myelitis and optic neuritis including Devic's syndrome have been described. MRI features described in patients with demyelinating disorders can also be seen in antiphospholipid syndrome. A clear distinction between an acute demyelinating disorder like ADEM and antiphospholipid syndrome can be difficult. Cuadrado et al in a recent article, suggested that a careful medical history, a previous history of thrombosis and/or fetal loss, an abnormal localisation of lesion on MRI, and the response to anticoagulant therapy might be helpful in the differential diagnosis of these two different diseases. 46 A combination of fever, seizures, altered sensorium, early parenchymal imaging abnormalities, and cerebrospinal fluid pleocytosis can cause confusion with viral encephalitis. A clear cut latent period between systemic symptoms and neurological illness favours ADEM, because of the typical pattern of diffuse and multifocal involvement of both the central nervous system and peripheral nervous system and the usual MRI appearance. 42 Epidemic occurrence of central nervous system symptoms, absence of focal signs, and persisting systemic involvement are more likely in viral encephalitis. In an endemic region patients with ADEM may also need to be differentiated from a postmalarial neurological syndrome. 47 48 This syndrome has been defined as the acute onset of neurological or neuropsychiatric symptoms in patients recently recovered from Plasmodium falciparum malaria who have negative blood films at the time of onset of symptoms. There are certain similarities between ADEM and postmalarial neurological syndrome. These are latency from infection to neurological dysfunction, multifocal neurological deficits, response to steroids, good prognosis, and identical white matter MRI abnormalities. Mohsen et al believe that ADEM and postmalarial neurological syndrome are indistinguishable, 48 so P falciparum should be added to the list of infections that are able to precipitate ADEM.
On MRI, multiple patchy areas of increased signal intensity-as demonstrated on conventional T2-weighted, proton density weighted MRI and FLAIR sequence-in the subcortical white matter have a long list of differential diagnoses (box 3). 5 Cerebral MRI abnormalities with other multifocal disease process that give rise to hyperintense T2-weighted lesions may have appearances and locations that are not typical of ADEM. For example, the periventricular lesions of vascular origin tend to be more peripheral than those of ADEM lesions. Multifocal hyperintensities on T2-weighted images associated with aging tend to be smaller and more randomly scattered throughout deep and subcortical white matter. These lesions are usually not visible on T1-weighted images and are confined to the patients who are more than 50 years of age. When such lesions are more extensive they tend to involve the periventricular white matter in a confluent symmetrical fashion. 35 
TREATMENT
The treatment of ADEM is targeted to suppress a presumed aberrant immune response to an infectious agent or a vaccination. Treatment with intravenous corticosteroids (methylprednisolone) or adrenocorticotrophic hormone in large doses has been shown to improve the outcome. 31 49 Approximately two thirds of the patients who are treated with corticosteroids benefit from the treatment; however, it is difficult to evaluate exact potential benefit of these therapies, as only case reports and series with small number of patients are available and there has been no controlled trial of their use. In some cases where corticosteroids have failed to work, use of plasmapheresis 50 or intravenous immunoglobulin [51] [52] [53] has been shown to produce dramatic improvement. Keegan et al recently reviewed 59 consecutive patients with plasma exchange for acute severe attacks of central nervous system demyelination at the Mayo clinic. This series included 10 patients with ADEM and neuromyelitis optica plus 22 patients with relapsing-remitting multiple sclerosis. The remainder had miscellaneous demyelinating disorders such as acute transverse myelitis and Marburg variant of multiple sclerosis. Among 20 patients with ADEM and neuromyelitis optica 50% showed moderate or marked improvement. For the whole group of 59 patients, it was concluded that certain factors like male sex, preserved reflexes, and early initiation of treatment were associated with improvements. Successfully treated patients improved rapidly after plasma exchange and improvement was sustained. 54 In some cases cytotoxic agents have been used with success. 31 As has been suggested previously, a persistent infection may contribute directly to the central nervous system inflammation and demyelination. It has been argued that antimicrobial therapy, if initiated soon enough, could possibly limit the infection and resulting neurotoxic immune response. Unfortunately, there are currently no effective treatments available for many of viruses implicated in ADEM, so this option remains a theoretical possibility. 5 
PROGNOSIS
It has been observed that methylprednisolone therapy shortens the duration of neurological symptoms and immediately halts further progression. As far as long term prognosis of ADEM is concerned, in one of the largest follow up series of 40 adult patients (15-68 years, mean 33.5 years) with ADEM, 14 patients developed clinically definite multiple sclerosis. Out of the remaining 26 patients with a final diagnosis of ADEM, two patients died, nine had minor residual deficits, three had moderate deficits, and 12 patients had no remaining symptoms. In all patients who progressed to multiple sclerosis, the second episode occurred within the first year of initial presentation. In the longest follow up (eight years) of • Vasculitis.
• Reversible posterior leucoencephalopathy.
• Eclampsia.
• Subcortical arteriosclerotic leucoencephalopathy.
• Neurosarcoidosis.
• Progressive multifocal leucoencephalopathy.
• HIV encephalopathy.
• Subacute sclerosing panencephalitis.
• Mitochondrial encephalopathy.
• Leucodystrophies.
• Toxic encephalopathies.
• Osmotic myelinolysis.
• Aging.
11 patients with final diagnosis of ADEM, none experienced a new clinical attack during follow up and new white matter MRI lesions were detectable in only one patient. Recurrences in ADEM were defined as appearance of new symptoms and signs at least one month after the previous episode. The patients with the final diagnosis of ADEM were older and more often had a preceding infection, clinical signs of brainstem involvement, a higher cerebrospinal fluid albumin fraction, and infratentorial lesions. 31 In another study, Cohen et al followed up 21 patients with ADEM: five patients had recurrent disease episodes, three patients had three or more recurrences. A very good response to corticosteroids was observed in each recurrence episode. Patients who relapsed tended to have more than one recurrence that usually involved (clinically and radiologically) a brain territory that was affected before. Neuropsychiatric features were the main presentation of a relapse. These authors conclude that recurrence in ADEM is more common than previously recognised; since recurrent ADEM is a corticosteroid-responsive condition, awareness about the disease and early diagnosis are mandatory. 55 In one of the recently published series of ADEM in 31 children, 81% of patients recovered completely with various immunomodulator agents. 34 In the remaining five patients only mild neurological sequelae were recorded. None of the patients died during follow up. In this series, four patients had relapses, and three of these had involvement of the corpus callosum on MRI (the authors considered this a feature suggestive of multiple sclerosis), even then the authors did not think that any of these patients had multiple sclerosis. In another paediatric series by Belopitova et al, 25 children aged of 3-18 years with an initial diagnosis of ADEM were followed up for a period of 2-8 years. 56 In 10 children there were data for clinically definite or laboratory supported definite multiple sclerosis. The remaining 15 children in this study were suspected to have multiple sclerosis. These authors think that the dynamic long term follow up (with the help of neuroimaging, cerebrospinal fluid, and evoked potential studies) of pathological changes is of prognostic significance for the course of the disease, which could be a definite cessation of the process in ADEM cases or transition to multiple sclerosis.
ADEM-A DISTINCT DISEASE OR PART OF THE MULTIPLE SCLEROSIS SPECTRUM?
One of the most intriguing features of ADEM is its exact relation with multiple sclerosis. Because of many similarities in clinical features, MRI findings, and pathogenesis several authors believe that ADEM is part of the multiple sclerosis spectrum. 42 The precipitants of demyelination in both conditions may be an infectious (especially viral) illness and share the major pathogenetic characteristic of an obligatory alteration of blood-brain barrier. However, the mechanisms of myelin destruction may be different. It is well known that multiple sclerosis is more prevalent in certain races because of genetic predisposition, while ADEM is seen in all races and geographical areas. In India and other developing countries ADEM is a common disease, but multiple sclerosis is infrequently seen. Here a large number of cases of ADEM occur after specific viral infections (for example, measles) or after the use of outdated vaccines and because the incidence of various specific infections that may predispose to ADEM is still high and Semple antirabies vaccine is still in use. 57 ADEM caused by Semple antirabies vaccine is often associated with involvement of the peripheral nervous system in the form of radiculoneuropathy. 30 In contrast to reports from Western countries, conversion of ADEM to multiple sclerosis has not been reported from developing countries. Modi et al recently described eight black South African patients (a population with a low risk of multiple sclerosis) with a new multiphasic steroid-responsive demyelinating disorder of the central nervous system. Neuroimaging in these patients showed features consistent with those described for ADEM as well as some features that were described in multiple sclerosis. These patients had two or more distinct acute attacks of a demyelinating disorder separated in space and time generally with poor outcome and stepwise disabilities after repeated attacks. Authors were not sure about the exact diagnosis in any of the cases. 58 Therefore, it can be argued that ADEM seen in developing countries is a distinct syndrome and is not part of the multiple sclerosis spectrum.
CONCLUSION
ADEM is a monophasic inflammatory disease affecting the central nervous system, which usually follows an infection or vaccination. It is difficult to differentiate ADEM from a single episode of multiple sclerosis because of the largely similar clinical presentation, cerebrospinal fluid analysis, histopathological and neuroimaging appearance. Recent literature indicates that a significant proportion of adult and paediatric patients with ADEM develop clinically definite multiple sclerosis in due course. However, it is not possible to identify with certainty any clinical marker, which can differentiate ADEM from the initial presentation of multiple sclerosis. Experts now believe that ADEM and multiple sclerosis are parts of the same spectrum of inflammatory demyelinating conditions. In India and other developing countries ADEM is a common neurological condition, possibly because of the high prevalence of causative infections. However, the reasons for the low occurrence of multiple sclerosis are not known.
